Phosphorylation of serines 15 and 37 is necessary for efficient accumulation of p53 following irradiation with UV.
Changes in the phosphorylation state of p53 are important in increasing its half-life and potency as a transcription factor. To investigate their roles, serine residues 15 and 37 were mutated to alanines and the mutated proteins were expressed stably at low basal levels in Li-Fraumeni-derived p53-null human fibroblasts. The accumulation of p53 after DNA damage was analysed quantitatively in multiple clones. Mutation of serine 15, serine 37 or both impaired the accumulation of the protein after exposing the cells to ultraviolet radiation (50-100% increase for the mutant proteins, 500% increase for wild-type p53) but not after treatment with adriamycin. The diminished accumulation of mutant p53 protein is due to a reduction of basal HDM association. Analysis of p53-dependent transcription revealed that phosphorylation of serine 15 is required to maintain basal levels of p21 mRNA. These results provide new evidence for an important function of serine 37 phosphorylation, clearly distinguish the pathways of p53 activation in response to ultraviolet radiation or DNA damage inflicted by adriamycin, and reveal that serine 15 is crucial to support the p53-mediated basal expression of p21.